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Nano noble metal particles have unique optical properties and thus their 
2-dimensional (2D) nano-arrays can be used to produce functional nano-chips. These 
nano-chips can be applied in chemical and biological sensors, surface-enhanced 
spectrum technology, and environmental protection and so on.  
In this work, 2D Ag nano-arrays were fabricated by nanosphere lithography 
(NSL). Some key factors during nanosphere lithography process were systematically 
studied and discussed. 
Soap-free emulsion polymerization was employed to prepare polystyrene 
nanoparticles (PS) in this work. The monolayer of polystyrene nanoparticles which 
was used as mask in the subsequent deposition of nano-metal films was achieved on 
glass substrate by dip-coating and spin-coating self-assembly techniques. Some key 
factors, which were affecting the self-assembly, such as concentrations of polystyrene 
nanoparticles in latex, dosage of surfactant, and coating temperature were investigated 
in the thesis.  
Effects of physical vapor deposition and the masks were systematically studied 
during the process of fabricating 2D Ag nano-arrays via nanosphere lithography. In 
the experiments, thermal evaporation, electron beam evaporation and magnetron 
sputtering were respectively used to deposit Ag films over the masks. The results 
demonstrated that different deposition methods produced intriguingly different unit 
structures of Ag nano-array with hexagonal pattern. A unit structure of nano- triangle 
was produced by thermal evaporation. However, a unit structure of nano-ring and a 
unit structure of diffused nano-triangle were respectively produced by electron beam 
evaporation and magnetron sputtering. The formations of these nanostructures were 
observed, characterized and analysed. The key factors affecting the formations of the 
different nanostructures were studied as well. 
Key words: Ag nano-rings; Ag nano-triangle; Ag diffused nano-triangle; physical 
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